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REPRODUCE LOCALLY. faclude form nunber and date on all reproductions Farm Approved - OMB No, 0531-0055

U.8. DEPARTMENT QF AGRICULTURE The following statements are made in accordance with the Privacy Act of 1974 (5 U.5.C. 552a} and
AGRICULTURAL MARKETING SERVICE the Paperwork Raduction Act (PRA} of 1985, :

SCIENCE AND TECHNCLOGY - PLANT YARIETY PROTECTION OFFICE
Applicalion is required in order o determine if & plant variely profection cerlificate is fo be issued

APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE {7 U.S.C 2421). Informalion is held confidential until certificale is issved (7 U.S.C. 2426).

(Instructions and informalion collection burden statement on reverse)
1. NAME OF OWNER 2. TEMPORARY DESIGNATION OR 3. VARIETY NAME

- . . EXPERIMENTAL NAME
Texas Agricultural Experiment Statiocn TAM 112
TX98V9628
4. ADDRESS (Streef and No., or R.F.D. No., Cily, State, and ZIF Code, and Couniry) 5. TELEPHONE (include area code) FOR OFFICIAL USE ONLY
979-845=-4747 PVPO NUMBER

Office of the Director ‘ gy &K TP ow f
B. FAX (include area coda) Zﬁ @ @ @ @ 2, ? é‘@!

2147 TAMU, College Station, TX 77843-2147
979-458-4765 FILING DATE -

7. IF THE OWNER NAMED IS NOT A "PERSON", GIVE FORM OF §. IF INCORPORATED, GIVE 9. DATE OF INCORPORATION

ORGANIZATION (corporation, partnership, association, etc.} STATE OF INCORPORATION cx)b
OSU 51— 2 2’ b) 2

Texas State Research Agency

F FILING AND EXAMINATION FEES:
10. NAME AND ADDRESS OF OWNER REPRESENTATIVE(S) TO SERVE IN THIS APPLICATION, (First person listed will recaive alf papars) E B oo
£ s H 3 —
Janie Hurley, Licensing Mgr., Office of Tech. Commercializaticn R | baTE B-1L-10
& CERTIFICATION FEE:
The Texas A&M University System, 3369 TAMU ol 7@8 E2
-
. v
College Station, TX 77843-3369 £ DATE
) 1I2-{2-200b
* 1. TELEPHONE (include area code) 12. FAX (Include area code} 13, E-MAIL .
JPiZTOodrTo0vos
979-847-8682 979-845-1402 thurlev@tamu.edu
14, CROF KIND (Common Name) 16. FAMILY NAME (Botanical) 18. DOES THE VARIETY CONTAIN ANY TRANSGENES? (OFPTIONAL)
wheat Poaceae O.ves & wno
IF SO, PLEASE GIVE THE ASSIGNED USDA-APHIS REFERENCE NUMBER FOR THE
15. GENU? AND SPECIES NAME OF CROP 17. 18 THE VARIETY A FIRST GENERATION HYBRIG? APPROVED PETITION TO DEREGULATE THE GENETICALLY MODIFIED PLANT FOR
‘Triticum aestivum L. Oves Kno COMMERICALIZATION.
19. CHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED 20. DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE SOLD AS A CLASS
(Follow instructions on reverse) OF CERTIFIED SEED? (See Section 83(a) of the Flant Variety Prateclion Acl}
a B exnibia Qrigin 2nd Breeding History of the Variety ) Kl vEs (irves", answer itoms 21 and 22 below) [ NO (I "no”, go to item 23)
% S . 21. DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE LIMITED AS TO
b, Exhibit B. Statement of Distinctness . NUMBER OF CLASSES?
¢. & exnibitc. Oblective Description of Variety K ves- O wo
d, ﬁ Exhibit D. Additional Description of the Variety {Oplionai} IF YES, WHICH CLASSES? @ FOUNDATION KI' REGISTERED CERTIFIED
22 DOEST! HAT SEED OF THIS VARIETY BE LIMITED AS TO
@, ﬁ Exhibit E. Statement of the Basfs of the Owner's Qwnership N%MSBE,;ED?:V&NEE@RERS .EE!%IE\S,;
f. ﬁ Exhibit F. Declaration Regarding Deposit ﬁ YES O nNo
g. Iﬁ Voucher Sample {3,000 viable untreated seeds or, for iuber propagated varieties, verification IF YES, SPECIFY THE NUMBER 1,23, etc. FOR EACH CLASS.
that tissue cudture will be deposiled and maintained in an approved public repository}
a. i Filing and Examination Fee ($4,382), made payable to "Treasurer of the United |§.| FOUNDATION |3 REGISTERED L_Z} CERTIFIED
States” (Maif to the Plant Variaty Prolection Office) {IF additional explanation is necessary, please use the space indicated on the reverse.)
23. HAS THE VARIETY {INCLUDING ANY HARVESTED MATERIAL} OR A HYBRID PRODUCED . 24, |8 THE VARIETY OR ANY COMPONENT OF THE VARIETY PROTECTED BY
FROM THIS VARIETY BEEN SCLD, DISPOSED OF, TRANSFERRED, OR USED IN THE U. 8. OR INTELLECTUAL PROPERTY RIGHT (PLANT BREEDER'S RIGHT OR PATENT)?
-OTHER COUNTRIES?
X ves O wo 0 ves K wo
IF YES, YOU MUST PROVIDE THE DATE OF FIRST SALE, DISPOSITICN, TRANSFER, OR USE IF YES, PLEASE GIVE COUNTRY, DATE OF FILING OR ISSUANCE AND ASSIGNED
FOR EACH COUNTRY AND THE CIRCUMSTANCES. (Please use space indicated on reverse.) REFERENGE NUMBER, (Please use space indicated on reverse.}

25. The owners declare that 2 viable éample of basic seed of the variety has been furnished with application and will be replenished upon request in accordance with such regulations as may be applicable, or
for a tuber propagated variety 5 tissue culture will be deposited in a public repositery and maintained for the duration of the cerificate.

The undersigned owner(s) is(are} the owner of this sexually reproduced or tubar propagated plant varlely, and believe(s) that the variety is new, distinct, uniform, and stable as required in Seclion 42, and is
entitled to protection under the provisicns of Section 42 of the Plant Variety Protection Act,

Qwner(s) is (are) informed that false representalion herein can jeopardize protection and result in penaties.

SIGNATURE GF OWNER

TURE OF GWNER L

. NAME {Please print or lype) b O NAME {Plaase print or lyps)
Mark A. Hussey
CAPACITY OR TITLE : DATE CAPACITY ORTITLE DATE
Associate Director, TAES 8-10-2006b

(See reverse for instructions and information caliection burden statenrant)

ST-470 (02-05} designed by the Plant Variety Protection Office using Word 2003,




| 200600274
GENERAL INSTRUCTIONS: To be effectively filed with the Plant Variety Protection Office {(PVPO), ALL of the following items must be received in the PVPO: (1)
Completed application form signed by the owner; (2) completed exhibits A, B, C, E, F; (3) for a tuber reproduced variety, verification that a viable (in the sense
that it will reproduce an entire plani} tissue culture will be deposited and maintainad in an approved public repository; and (4) payment by credit card or check
drawn on a U.S. bank for $4,382 ($518 filing fee and $3,864 examination fee), payable to "Treasurer of the United Stales" (See Section 07.6 of the Reguiations
and Rufes of Pragtice). NEW: With the application for a seed reproduced variety or by direct deposit soon after filing, the applicant must provide at least 3,000
viable untreated seeds of the variety per se, and for a hybrid variety at least 3,000 unireated seeds of each line necessary to reproduce the variety. Partial
applications will be held in the PVPO for not more than 90 days; then returned to the applicant as un-filed. Mail application and other requirements 1o Plant Variety
Protection Office, AMS, USDA, Room 401, NAL Building, 10301 Baltimore Avenue, Beltsville, MD 20705-2351. Retain one copy for your files. All items on the
face of the application are self explanatory unless noted below. Corrections on the application form and exhibits must be initialed and dated. DO NOT use
masking materials to make corrections. If a certificate is allowed, you will be requested to send a payment by credit card or check payable to "Treasurer of the
United States" in the amount of $768 for issuance of the certificate. Certificates will be issued to owner, not licensee or agent.

NOTES: Itis the responsibility of the applicani/owner to keep the PVPO informed of any changes of address or change of ownership or assignment or awner's
representative during the life of the application/certificate. The fees for filing a change of address; owner's representative; ownership or assignment; or any
modification of owner's name is specified in Section 97.175 of the regulations. (See Section 101 of the Act, and Sections 97,130, 97.131, 97.175(h) of the
Regulations and Rules of Practice.)

Plant Variety Protection Office

Telephone: (301) 504-5518 FAX: (301) 504-5291

General E-mail: PYPOmail@usda.gov

Homepage: http:/fwww.ams Lusda.goviscience/pvpo/PVPindex.htm

SPECIFIC INSTRUCTIONS:

To avoid conflict with other varigty names in use, the applicant must check the appropriate recognized authority and provide evidence that the permanent name of
“the application variety (even if it is a parental, inbred line)} has been cleared by the appropriate recognized authority before the Certificate of Protection is issued.
For example, for agricultural and vegetable crops, contact: U.S. Department of Agriculture, Agricultural Marketing Service, Livestock and Seed Prograims, Seed
Regulatory and Testing Branch, 801 Summit Crossing Place, Suite C, Gastonia, North Carolina 28054-2193 Telephone: (704) 810-8870.

hitp:/fwww. ams.usda.gov/isg/seed htm.

ITEM
19a. Give: (1) the genealogy, including public and commercial varieties, fines, or clones used, and the breeding method;

(2) the details of subsequent stages of selection and multiplication;
(3) evidence of uniformity and stability; and
(4) the type and frequency of variants during reproduction and multiplication and state how these variants may be identified

19b. Give a summary of the variety's distinctness. Clearly state how this appfication variety may be distinguished from all other varieties in the same crop. If the
new variety is most similar to one variety or a group of related varieties:

(1) identify these varieties and state alf differences objectively;

(2) attach replicated stafistical data for characters expressed numerically and demonstrate that these are clear differences; and
{3) submit, if helpiul, seed and plant specimens or photographs (prints) of seed and plant comparisons which clearly indicate distinctness.

19¢. Exhibit C forms are available from the PVPQ Office for most crops; specify crop kind. Fill in Exhibit C (Objective Description of Variety) form as completely as
possible to describe your variety.

19d. Optional additional characteristics and/or photographs. Describe any additional characteristics that cannot be accurately conveyed in Exhibit C. Use
comparative varieties as is necessary to reveat more accurately the characteristics that are difficult to describe, such as plant habit, plant color, disease

resistance, efc.

. 19e. Section 52(5) of the Act requires applicants to furnish a statement of the basis of the applicant's ownership. An Exhibit E form is available from the PVPO.
20. f"Yes"is specified (seed of this variety be sold by variety name only, as a class of cerfified seed), the applicant MAY NOT reverse this afirmative decision
after the variety has been sold and so labeled, the decision published, or the certificate issued. However, if "No” has been specified, the applicant may

change the choice. (See Regulations and Rules of Practice, Section 97.103).
23. See Seclions 41, 42, and 43 of the Act and Section 97.5 of the regulations for efigibility requirements.

24, See Section 55 of the Act for instructions on claiming the benefit of an earfier filing date.

" 22, CONTINUED FROM FRONT  (Please provide a statement as to the limitation and sequence of generations that may be certified.)

* 23. CONTINUED FROM FRONT ({Please provide the date of first sale, disposition, transfer, or use for each country and the circumstances, if the varlety
{including any harvested material) or a hybrid produced from this variety has been sold, disposed of, transferred, or used in the U.S. or other countries.)

August 31, 2005, Foundation seed.of TAM 112 was transferred to Watley Seed Company for
planting and production under a license agreement between Watley and TAES/A&M System.(U.S.)

24. CONTINUED FROM FRONT (Please give the country, dafe of filing or issuance, and assigned reference number, if the variety or any component of the
variely is protected by intellectual properly right {Plant Breeder's Right or Patent).)

According lo the Paparwork Reduction Act of 1936, an agancy may not conduct or sponsar, and a person is not required 1o respond to a collection of information unless It displays a valid OMB controf numbar. The
valid OMB confrol number for this information collection is §581-0055. The fime raquired to complete this information collaction is estimalted lo average 1.4 hours per fesponse, including the lime for reviewing
instructions, searching existing data saurces, gathering and maintaining the data needed, and compiating and reviewing the collection of informalion.

The U.5. Depariment of Agriculture (USDA) prohibits discrimination in alf its programs and aclivities on the basis of race, color, national origin, age, disabilily, and where applicable, sex, marital stalus, familial status,
" parental stafus, religion, sexual orlenlation, genelic information, political beliefs, reprisal, or because aff or parl of an individual's income is derived Fom any public assistance program {Not aif prohibited bases apply {o
alf programs.) Persons with disabiliies who require alternalive means for communication of program information (Braille, large print, audiotape, elc.) should contact USDA’s TARGET Centler at {202 720-2600 fvoice

and TDD).
" To file 2 complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400 independence Avenue, S.W., Washington, D.C. 20250-9410, or cal (800) 795-3272 (voice) or {202) 720-6382 (TDD). USDA is
an egua! opportunity provider and employer.

ST-470 {02-06) designed by the Plant Variety Pratection Office using Werd 2003,



Exhibit A 2006008274
Origin and Breeding History — ‘TAM 112° Wheat

‘TAM 112’ (experimental designation TX98V9628) is a hard red winter wheat (Triticum
aestivum L.) experimental line developed by the Texas Agricultural Experiment Station (TAES).
‘TAM 112’ is an F4 derived line from the cross U1_254-7-9—2—1/TXGH]0440. David Worrall,
TAES Vernon, made the cross during the winter of 1991-92. U1254-7-9-2-1 is a USDA-ARS
~ germplasm line from the Plant Science and_ Entomology Research unit, Manhattan, Kansas. It
) was developed from the cross TAM 200/TA2460. TA2460 is an Aegilops tauschii (one of the
progenitor species of modern hexaploid wheat) line that was identified as having a unique gene
for leaf rust resistance (this gene has since been designated /#41). TXGH10440 has the same
pedigree as TAM 110 (TAM 105*4/Amigo*4//Largo). Like TAM 110, TXGH10440 carries gh2
gene for greenbug resistance from the germplasm line Amigo and gb3 from the synthetic
hexaploid line named Largo. The F3 and F4 generations were grown as bulk populations on the
TAES farm at Chillicothe in 1995 (year of harvest) and 1996, respectively. Random heads were
harvested from the F; population and were planted as head-rows at Chillicothe in the fall of
1996. The line that became TX98V9628 (‘TAM 112°) was visually selected for its agronomic
characteristics and was grown as a single plot in 1998 and in replicated trials thereafter. The’
selection criteria were forage potential and grain yield. It was tested in Texas Elite trials (NTE,
WTE, TXE) in 2002 and 2003, Southern Regional Performance Nursery (SRPN) in 2002 and
2003, and the Texas Uniform Variety Trial (UVT) in 2004. A head-row purification was
conducted in 2003. One hundred-fifty rows were visually evaluated for uniformity and 135 were
harvested individually. Afier harvest, 10 seed each from these 135 lines were evaluated for
resistance to biotype E greenbug. Based on purity for resistance, the seed from 133 of these lines
- were bulked. Three acres of the purified TX98V9628 was planted by Texas Foundation Seed
Service of TAES in the fall of 2003 to produce Breeders seed.
| TAM 112 has been observed for 6 generations during testing and seed increase, and is
stable and uniform. A tall variant (10 cm taller) was identified in the breeders seed of TAM 112
at a frequency of approximately 0.01%, but was identical to the variety in all other
characteristics. Up to 0.05% variant plants may be encountered in subsequent generations. This

3

variant is commercially acceptable and predictable.

Exhibit A —Page 1 of 1



Exhibit B 200600274

Statement of Distinctness — ‘TAM 112’ Wheat
_ ‘TAM 1127 (TX98V9628) is awned, reﬁnglumed, and has good potential for both
forage and grain production in the southern Great Plains. It is medium height, medium-
early maturing, and has winter hélrdiness_ similar to most commonly grown hard winter
wheat cultivars. It is particularly suited for dryland production systems in the High
Plains of Texas and similar areas in adjacent states. It is suitable for both dual purpose
{grazing plus grain) and grain only systems.

TAM 112 is most similar to TAM 119, Speciﬁéal]y, TAM 112 and TAM 110 are
similar in area of adaptation, drought tolerance, and disease and insect resistance;
however, TAM 112 differs from TAM 110 in the following physical characteristics:
TAM 112 has purple anthers where TAM 110 has yellow anthers; and coleoptile

anthocyanin is present in TAM 112, but is absent in TAM 110. These differences are

recorded in the objective descriptions for each variety.

Exhibit B - Page 1 of 1



searching existing data sources, gathering and maintaining the data needed, and completing and raviewing the collection of information.
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin,

gender, religion, age, disability, sexual onientation, marital or family slatus, )
poiitical beliefs, parentsf statug, or protecied genetic information. (Not all prohibited bases apply to all programs.) Persons with disabifities who

. require alternative means for communication of program information
(Braille, large print, audiotape, ete.) should contact USDA's TARGET Center at 202-720-2600 {voice and TDD).
To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326-W, Whitten Building, 14th and Independence
Avenue, SW, Washington, DC 20250-9410 or call 202-720-5964 (voice and
TDD). USDA is an equal opporiuniy provider and smployer,

" Exhibit C

U.S. DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY
PLANT VARIETY PROTECTION OFFICE
BELTSVILLE, MD 20705

OBJECTIVE DESCRIPTION OF VARIETY
Wheat (7riticum spp.)

NAME OF APPLICANT (S) TEMPORARY OR EXPERIMENTAL DESIGNATION VARIETY NAME

TX98V9628

ADDRESS (Street and No. or RD Neo., City, State, Zip Code and Country) PYPO NUMBER

. PLEASE READ ALL INSTRUCTIONS CAREFULLY:

Piace the appropriate number that describes the varietal character of this variaty in the boxes below. Place. a zero in the first box (e.g., 09 9 or
.g )

when number is elther 99 or less or 9 or less respectively. Data for quantitative plant characters should be based on a minimum of 100 plants.
Comparative data ' ’

. should be determined from varieties entered in the same trial. Royal Horticuttural Society or any recognized color standard may be used to

- determine plant colors;

designate system used: - Please answer alf questions far your variety; lack of response may
delay progress of

your application.




Exhibit C (Wheat

1. KIND;

1= Common ' 2@@@@@2?%
1 2 = Durum '
3 =Ciub

4 = Other (Specify)

2. VERNALIZATION:
5] 1= Spring
2 =Winter
3 = Other (Specify)

3. COLEOPTILE ANTHOCYANIN:
5 1 = Absent 2 = Present

4. JUVENILE PLANT GROWTH: '
2 1= Prostrate 2 = Semi-Erect 3 = Erect

5. PLANT COLOR: (boot stage)
1= Yellow-Green
3 2 = Green

3 = Blue-Green

6. FLAG LEAF: (boot stage)

) 1 = Erect 2 = Recurved

2 - 1= Not Twisted 2 = Twisted

2 1 = Wax Absent 2 = Wax Present (more on the back of the leaf)
7. EAR EMERGENCE:

1] 1] 4] Numberof Days {Average)

ol s Number of Days Earlier Than  *_Cutter
‘Same As *
ol 1 Number of Days Later Than  * TAM 110 :

*Relative to a Commercial Variety Grown in the Same Trial

~ 8. ANTHER COLOR:

2 1= Yellow 2 = Purple

ST-470-06 (04-03) designed by the Plant Variety Protection Office using Microsoft Word 2000.



200800274

Exhibit C (Wheat)
9. PLANT HEIGHT: (from soil to top of head, excluding awns)
0| 65 J cm (Average)
05 cm Taller Than __TAM W-101 7 *

Same As TAM 110 and Jaager

@Z cm Shorter Than  Cutter - ' *

10. STEM:
A. ANTHOCYANIN D. INTERNODE
- E‘ 1= Absent 2 = Present j 1 = Hollow 2= Semi-Solid 3 = Solid
Number of Nodes (average)
B. WAXY BLOOM E. PEDUNCLE
E 1= Absent 2 = Present ' j 1 = Erect 2=Recurved 3= Semi-Erect
. F 3 cm Length (average)
C. HAIRINESS {last internode of rachis) F. AURICLE
1! 1=Absent 2 = Present {: Anthocyanin 1 = Absent 2 = Present
j Hair: 1 = Absent 2 = Present
11. HEAD: (at maturity)
A. DENSITY C. CURVATURE
1=Lax 1 = Erect
2] 2= Mid-dense (Laxidense) | 2| 2= Inclined
3 = Dense 3 = Recurved
B. SHAPE D. AWNEDNESS
1 = Tapering 1 = Awnless
1| 2=strap : 4| 2= Apically Awnletted
3 = Clavate , 3 = Awnletted
4 = Other (Specify) 4 = Awned

12. GLUMES: (at maturity)

- A.COLOR - E. BEAKWIDTH
1= White 1= Narrow
3
2=Tan 2 = Medium
3 = Other (Specify) red . 3=Wide - : 2




200600274

3 = Other (Specify)

C. BRUSH
1 = Short 1 = Not Collared
2=Medium | 1] 2= Collared
3=Llong

D. CREASE z

1 = Width 60% or less of Kemnel
E 2 = Width 80% or less of Kernel
3 = Width Nearly as Wide as Kernel

1= Depth 20% or less of Kemnel
2 = Depth 35% or less of Kernel
3 = Depth 50% or less of Kernel

Exhibit C (Wheat)
B. SHOULDER F. GLUME LENGTH
o 1=Wanting 2 = Oblique 2 1 = Short (ca. 7mm)

3 =Rounded 4 =Square 2 = Medium (ca. 8mm)
§=FElevated 6 = Apiculate 3 = Long (ca. 9mm)
7 = Other (Specify)

-C. SHOULDER WIDTH G. WIDTH
1 = Narrow 1 = Narrow (ca. 3mm)

2 = Medium 2 = Medium (ca. 3.5mm)

3 = Wide 3 = Long (ca. 4mm)

D. BEAK

3| 1=Obtuse

2 = Acute
3 = Acuminate

13. SEED:

‘A. SHAPE - E. COLOR
1= Qvate 1 = White

1 2=0val 3| 2=Amber
3 = Elliptical 3=Red
4 = Other (Specify) :
" B. CHEEK ‘ F. TEXTURE
E 1 = Rounded | 1 = Hard

2 = Angular 2 = Soft

G. PHENOL REACTICON

1 = lvory 4 = Dark- Brown
2 =Fawn 5 = Black

3 = Light- Brown

H. SEED WEIGHT

30 ] 9/1000 Seed (average) (whole number only)

|. GERM SIZE
2| 1=8mall
2 = Mid-Size
3 = Large

14. DISEASE: (0 = Not Tested 1= Susceptible 2 = Resistant 3 = Intermediate

4 = Tolerant)

PLEASE INDICATE THE SPECIFIC RACE OR STRAIN TESTED

2 | Stem Rust (Puccinia graminis f. sp. tritici)

| 1| Stripe Rust (Puccinia striiformis)
0

Tan Spot (Pyrenophora tritici-repentis)

1

1} Leaf Rust (Puccinia recondita f. sp. trifici)

0 | Loose Smut {Ustilago tritici)

i ¢ | Flag Smut(Urocystis agropyri)



20060027

Exhibit C (Wheat)
0 | Halo Spot (Selenophoma donacis) Common Bunt (Tilletia trtici or T. laevis)
0| Septoria nodorum (Glume Blotch) 0| Dwarf Bunt_( Tiletia controversa)
0 Septoria avenae (Speckled Leaf Disease) 0 Karnal Bunt (Tilletia indica)
0 | Sepiloria tritici (Speckled Leaf Blotch) 2 | Powdery Mildew (Ersiphe graminis f. sp. tritic))
0 | Scab (Fusarium spp.) 0| “Snow Molds"
0| “Black Point” (Kemel Smudge) 0| common Root Rot (Fusarium, Cochliobolus
' and Bipolaris spp.)
3 | Barley Yellow Dwarf Virus (BYDV) o | Rhizoctonia Root Rot (Rhizoctonia solani)
1! Soilborne Mosaic Virus (SBMV) Black Chaff (Xanthomonas campestris pv.
‘ franslucens)
0 Wheat Yellow (Spindle Stréak) Mosaice Virus 0 Bacteri_al Leaf Blight (Pseudomonas syringae
pv. syringae)
3 | Wheat Streak Mosaic Virus (WSMV) ] Other (Specify)
Other (Specify) Other (Specify)
Other (Specify) Other (Specify)
Other (Specify) Other (Specify)
15. INSECT: (0 = Not Tested 1 = Susceptible 2=Resistant 3 = Intermediate 4 = Tolerant)

PLEASE SPECIFY BIOTYPE (where needed)

Hessian Fly {Mayetiola destructon

‘Stem Sawfly (Cephus spp.)

Cereal Leaf Beetle (OQulema melanopa)

[ =T I — Y -~}

Russian Aphid (Diuraphis noxia)

3]

Greenbug (Schizaphis graminum) —biotype E, |, & K

Aphids

0

Other (Specify) - Wheat curl mite

Other (Specify)
Other (Specify)

Other (Specify)

Other (Specify)

Other {Specify)

16.

ADDITIONAL INFORMATION ON ANY ITEM ABOVE, OR GENERAL COMMENTS:

,ér"



Exhibit D

Additional Description — ‘TAM 112’ Wheat
TX98V9628 is adapted to the rain-fed production systems in the High Plains of
Texas and similar areas in adjacent states. It has been extensively tested throughout the

Great Plains. It is resistant to the three most prevalent greenbug biotypes (E, I, and K).

Based on pedigree and reaction to greenbug, it has the genes gh2 and gbh3. Based on field -

observations, it is resistant to powdery mildew and susceptible to stripe rust. During
. selection and testing, it was resistant to the prevalent races of leaf rust, but is susceptible
to a race that is increasing in prevalence in Texas. Test weight is medium-high and
milling and baking characteristics are good. It does have the TAL.IRS translocation
where the short arm of chromosome 1 in rye has been substituted for the short arm of
chromosome 1A in wheat.

TAM 112 is similar to TAM 110 in area of adaptation, drought tolerance, and
disease and insect resistance; but averaged over 46 site-years in Texas, TX98V9628
yielded 5.9 bu/a more than TAM 110 (Table 1). Additional information and data is
provided below in within the attached Tables. |
Grain Yield

Performance data of TX98V9628 is presented for 103 different site-years:

Locations
2002 North Texas Elite (NTE), Emiphasis on Blacklands 9
2002 West Texas Elite (WTE), Emphasis on High and Rolling Plains 11
2002 Southern Regional Performance Nursery (SRPN), 10 states 26
2003 Texas Elite (TXE), statewide 10
2003 SRPN 31
2004 Uniform Variety Trial (UVT), statewide 16
Site-Years _ 163

Yield of TX98V9628 across the 46 site-years in Texas averaged 53 bu/a (Table
1). This was well above the check cultivars TAM 110 (47), Jagger (47) and Ogallala (49)
-and slightly less than ‘Cutter’ (54). TX98V9628 appears to have a wide area of
adaptation. The SRPN represents 10 states throughout the Great Plains. TX98V9628

ranked 1%/46 across 26 locations in 2002 and 10%/46 across 31 locations in 2003 (Table

10
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Grain yield at individual locations in Texas is shown in Tables 13-16.
TX98V9628 has performed well across all regions of Texas, but seems to be particularly
well suited to dryland production on the High Plains and Rolling Plains. The 2002 and
2003 yield trials at Claude were grazed until late February and the 2003 trial at
Chillicothe was clipped in mid February to simulate grazing. The grain yield for these
three site-years indicates that TX98V9628 should perform well in a dual-purpose system.
In 2004, TX98V9628 was tested against current popular varieties in the statewide variety
trial. It ranked 3" statewide, 1% in High Plains Dryland, 2" in the Rolling Plains, 14" in
High Plains Irrigated, and 13" in East/Central locations (Table 13).

 Test Weight
Test weight from the 2002 to 2003 Texas trials is summarized in Table 2.

Averagéd across 27 site-years in Texas, TX98V9628 was 3.2 Ib/bu greater than TAM
110, 2.2 Ib/bu greater than Jagger, similar to Cutter, and 0.4 Ib/bu less than TAM 400 and
Ogallala. The test weight of TX98V9628 has been fairly stable across locations,
consistently ranking among the top performers except at locations where leaf rust or
stripe rust was severe. TX98V9628 is susceptible to some prevalent races of leaf rust and
stripe rust. In the 2004 UVT, the test weight of TX98V9628 was equal to or better than
all other varieties at the High Plains and Rolling Plains locations but was less than
Ogallala and Cutter across the four East and Central locations (Table 13). Across 49 site-
years in the SRPN, TX98V9628 was 2 Ib/bu more than TAM 107 and not less than any of
the checks (Table 8). Overall, it seems that TX98V9628 has a very good test weight
except when foliar diseases to which it is susceptible are severe. |
Forage Yield

Forage trials were conducted at Overton, Texas in 2003 and 2004 (Table 6).
- TX98V9628 yielded similarly to the forage wheat cultivar Lockett in both years. The fall
and winter forage production (cuttings through February) was particularly good in both
years, yielding in the top performing group for most cutting dates. This is a good

|

characteristic for a dual purpose (grazing plus grain) wheat variety.

-
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Agronomic data
In Texas, the heading date of TX98V9628 was 1 day later than TAM 110 and

fagger and 5 days earlier than Cutter (Table 3). Plant height was similar to TAM 110 and
Jagger (Table 3). Data from the SRPN confirm that TX98V9628 is medium-early
maturity and medium height (Table 8). Winter survival notes taken at locations in South
Dakota, Iowa, and Nebraska, indicate that the winter hardiness of TX98V9628 is similar
to or slightly less than TAM 107 (Table 8). This is adequate for the southern Great Plains.
The straw strength of TX98V9628 has been less than TAM 107 and TAM 110 at high
yielding environments (see lodging note in Table 8 and 13). This is a limitation for high
mput irrigated production. Data is limited, but TX98V9628 appears to be tolerant to low
pH soils (Tabie 8).

Disease and Insect Resistance

Seedling inoculations indicate that TX98V9628 is resistant to the three most

prevalent greenbug biotypes (E, I, and K; data not presented). Based on pedigree and
reaction to greenbug, it has the genes gb2 and gb3 (the same combination of genes is in
TAM 110). Natural infestations were severe enough for field ratings at Etter in 2002
(Table 3) and at Bushland dryland in 2004 (data not presented). At both locations,
TX98V9628, TAM 110, and other lines/varieties thought to carry the gene gh3 were
fated as significantly less damaged.

TX98V9628 is thought to carry the leaf rust resistance gene /r4.. During selection
and preliminary yield trials it was resistant to prevalent faces of leaf rust. But starting in
2003 and increasing in prevalence in 2004, leaf rust races virulent to /r4/ have become
dominant in south, ceﬁtral, north central, and northeast Texas (ratings shown in Tables 3,
'10, and 13). TX98V9628 is resistant to stem rust and is postulated to carry the gene sr24
(Table 9). TX98V9628 is susceptible to stripe rust (Tables 3 and 10). It is highly resistant
to powdery mildew (Table 11). TX98V9628 does have the 1AL.1RS translocation where
the short arm of chromosome 1 in rye has been substituted for the short arm of
chromosome 1A in wheat. This translocation has been associated with powdery mildew
resistance, resistance to biotype C greenbug, and a moderate level of resistance to wheat
streak mosaic virus. Data collected from the SRPN confirms the moderate resistance to

wheat streak mosaic virus (Table 11). Based on SRPN data, TX98V9628 appears to b

|1c - 17

. Exhibit D — Page 3 of 4

o

ooy

[



é@@ 6004

susceptible to wheat soilborne mosaic virus but might have some resistance to barley
yellow dwarf virus (Table 11).
uali

Protein content, kernel size, and kernel hardness are average for hard red winter
wheat (Table 4). Averaged over 11 site-years, the protein content of TX98V9628 was
0.4% higher than TAM 110 and 0.8% lower than Jagger. The kernel weight was 0.7 mg
more than TAM 110, 2.2 mg more than Jagger, and 2.5 mg less than TAM W-101. The
average single kemnel hardness (SKHT) value was 72, compared with 70 for TAM 110
and 72 for Jagger. This is acceptable for a hard wheat variety. TX98V9628 graded hard at
all 4 locations evaluated in 2003. Mixograph and baking data from analyses performed by
the USDA-ARS Hard Winter Wheat Quality Laboratory in Manhattan, Kansas are shown
in Tables 5 and 12. TX98V9628 was acceptable for all characteristics measured. It was
similar to TAM 110 and TAM 107 for all characteristics except mixograph time,
mixograph tolerance, and baking mix-time. The dough mixing time measured by both the
mixograph and baking tests were around 2 minutes longer than either TAM 110 (Table 5)
or TAM 107 (Table 12). Dough mixing tolerance was better than either TAM 110 (Table
5) or TAM 107 (Table 12). The crumb grain, crumb color and loaf volume all indicated
that TX98V9628 was among the best tested for bread-baking quality. Mixograms from
three locations in Texas are shown in Figure 1. They graphically illustrate the long dough
mix-time combined with good stability of TX98V9628. In summary, TX98V9628 seems
to be a strong dough mixing wheat with an average protein content and good baking
quality.
Summary

TX98V9628 has a good yield record across a wide range of environments. It is
particularly suited for dryland production systems in the High Plains of Texas and similar
areas in adjacent states. It should perfdnn in dual purpose (grazing plus grain) systems as
well as grain only systems. TAM 112 is similar to TAM 110 in maturity, area of
adaptation, drought tolerance, and greenbug resistance. It is better than TAM 110 for
grain yield, forage yield, test weight, and milling and baking quality. Like TAM 110, it
does have the 1AL.1RS translocation where the short arm of chromosome 1 in rye has

been substituted for the short arm of chromosome 1A in wheat. / 3
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